, thymocytes from CD8␣ Ϫ/Ϫ mice do not bind VSV8K b tetramers. Since these mice lack both CD8␣ and ␤ surface components due to the obligate requirement of CD8␣ association for CD8␣␤ surface expression, the relative importance of each subunit is uncertain in the CD8␣ Ϫ/Ϫ animals. However, lack of tetramer staining was also observed in thymocytes from CD8␤ Ϫ/Ϫ mice even though CD8␣␣ homodimers are surface expressed as judged by FACS analysis ( Figure 2D ). Prior studies have implied that CD8␣␤ is the only isoform of CD8 found on thymocytes (Walker et al., 1984) . Although not shown, sequential immunoprecipitation studies confirm that CD8␣␤ heterodimers account for Ͼ99% of all surface CD8 dimers in the thymus. In conjunction with the current binding data, it is clear that CD8␣␤ heterodimers are responsible for MHCI binding.
Introduction reasoned that carbohydrate modifications may modulate CD8-MHCI glycoprotein interaction. In this study, The CD8 cell surface glycoprotein is critical for the develtherefore, we have examined MHCI binding to DP and opment and activation of T cells that recognize peptides CD8 SP thymocytes in TCR transgenic (tg) and C57BL/ bound to major histocompatibility complex class I mole-6 mice and investigated how patterns of CD8 glycosylacules (MHCI) (Reinherz and Schlossman, 1980; Crooks tion affect binding. Glycans apparently stabilize and/or and Littman, 1994). CD8 is encoded by two distinct orient the CD8␣␤ head region in an optimal way to foster genes, termed CD8␣ (or Lyt-2) and CD8␤ (or Lyt-3), the interaction between CD8␣␤ and MHCI, independently whose polypeptide products exist either as disulfideof the peptide complexed to the latter. This developmental linked CD8␣␣ homodimers or CD8␣␤ heterodimers (Diprocess is attributable to induction of ST3Gal-I sialyltransSanto et al. Figure 2C , thymocytes from CD8␣ Ϫ/Ϫ mice do not bind VSV8K b tetramers. Since these mice lack both CD8␣ and ␤ surface components due to the obligate requirement of CD8␣ association for CD8␣␤ surface expression, the relative importance of each subunit is uncertain in the CD8␣ Ϫ/Ϫ animals. However, lack of tetramer staining was also observed in thymocytes from CD8␤ Ϫ/Ϫ mice even though CD8␣␣ homodimers are surface expressed as judged by FACS analysis ( Figure 2D ). Prior studies have implied that CD8␣␤ is the only isoform of CD8 found on thymocytes (Walker et al., 1984) . Although not shown, sequential immunoprecipitation studies confirm that CD8␣␤ heterodimers account for Ͼ99% of all surface CD8 dimers in the thymus. In conjunction with the current binding data, it is clear that CD8␣␤ heterodimers are responsible for MHCI binding. non-reducing/reducing SDS-PAGE analysis of CD8␣ immunoprecipitates ( Figure 3C ). With the improved resoluEvidence for developmentally regulated changes on CD8␤ glycans in the thymus of C57BL/6 mice is provided tion afforded by 2D gel analysis, reduction in CD8␣␤ biochemical heterogeneity upon maturation is readily in Figure 3B . Clearly, differences exist between DP and observed. The CD8 glycoprotein heterodimers on total thymocytes are complex, with at least three major sets of ␣␤ spots each representing a distinct pair of CD8␣␤ dimers (␣38Kd ␤30Kd, ␣38Kd ␤29Kd, and ␣Ј33Kd ␤28Kd). Moreover, the nature of the CD8␤ spots suggests additional CD8␤ heterogeneity within these three dimers. In comparison, DP thymocytes exhibit similar though not identical complexity to unfractionated thymocytes, the most noticeable difference being absence of smaller CD8␤ glycoforms in the middle pair of CD8␣␤ dimers (␣38Kd ␤29Kd). By the CD8 SP stage, a significant reduction in complexity has occurred, with a single 38 kDa CD8␣ paired with a prominent 30 kDa CD8␤ glycoform. Unstimulated splenic T cells exhibit a similar pattern to CD8 SP thymocytes. Hence, total thymocytes reflect a heterogeneous collection of glycosylated CD8 coreceptors relative to mature splenic T cells. This heterogeneity largely represents the sum of CD8␣␤ heterodimers expressed on DP and CD8 SP thymocyte subsets. Although not shown, deglycosylation with N-glycosidase F does not reduce this heterogeneity, arguing that the CD8␤ modifications occurring during the DP to CD8 SP transition are not associated with prominent changes in N-linked glycans.
CD8 Glycans Are the Key Developmental Modulators of pMHCI Binding on Thymocytes
Glycans add mass and definable structure as posttrans- ., 2000) . As shown in Figure 5A , the ST3Gal-I deficiency is associated with increased VSV8K b staincell surface CD8␣␤ heterodimers is influenced by in vitro Table  The increased VSV8K b staining of CD8 SP thymocytes from ST3Gal-I Ϫ/Ϫ correlates with the PNA high phenotype 1 and demonstrate statistically significant differences in TCRBV 5.1/2, 9, 11, and 14. As these two sets of resulting in the mutant mice. As shown in Figure 5B , although DP thymocytes from ST3Gal-I homozygotes animals were backcrossed to C57BL/6 at least five times, we interpret the differences as resulting from variand heterozygotes have similar PNA high phenotypes, the PNA-FITC staining of CD8 SP thymocytes remains high ation in glycosylation in ST3Gal-I Ϫ/Ϫ versus ST3Gal-I ϩ/Ϫ Figure 6C . The presence of unsialylated proximal to the CD8 Ig domains is likely to significantly
